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(57)Abstract: f 
PROBLEM TO BE SOLVED: To detect the leakage of ! 
hydrogen gas during driving in transit driving causing | 
output variation. j | 

SOLUTION: This fuel cell system for a vehicle is ♦ * 

equipped with a pressure sensor 1 1 for detecting the jj 
pressure in a hydrogen tank 1; and a navigation system I. 
detecting the consumed amount of hydrogen gas in a 
hydrogen tank 1 based on the pressure in the hydrogen 
tank 1 , storing the travele history for the specified past 
time in a data storage part 42, and storing the consumed 
amount of the hydrogen gas in accordance with the drive 
history, and the consumed amount of hydrogen gas in a 
present driving and road information is estimated from 
the consumed amount of the hydrogen gas 
corresponding to the past drive history, and leakage of the hydrogen gas from the fuel cell 
system is detected on the basis of the detected consumed amount of detected present 
hydrogen gas and the estimated consumed amount of the hydrogen gas. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the vehicle use fuel cell system equipped with a hydrogen are recording means to 
accumulate hydrogen gas, a run state detection means to detect the run state of a car, and the control 
means that supplies hydrogen gas to a fuel cell based on the run state of a car While detecting a pressure 
detection means to detect the pressure of said hydrogen are recording means, a residue detection means 
to detect the amount used or the residue of hydrogen gas of said hydrogen are recording means based on 
this pressure, and the location and traffic information of a car The navigation system which memorizes 
the transit hysteresis of a past fixed period and memorizes the amount used or the residue of said 
hydrogen gas corresponding to this transit hysteresis, An amount presumption means of hydrogen to 
presume the amount used or the residue of hydrogen gas in a current run state and a current traffic 
information from the amount used or the residue of hydrogen gas corresponding to the transit hysteresis 
of said past, The vehicle use fuel cell system characterized by having a gas leakage detection means to 
detect the leakage of hydrogen gas, based on the amount of the current hydrogen gas used or residue 
which said residue detection means detected, and said presumed amount used or residue of hydrogen 
gas. 

[Claim 2] It is the vehicle use fuel cell system according to claim 1 characterized by said gas leakage 
detection means detecting the leakage of hydrogen gas when the estimate of this amount of the hydrogen 
gas used and a difference with the current amount of the hydrogen gas used which said residue detection 
means detected exceed the allowed value set up beforehand while said amount presumption means of 
hydrogen presumes the amount of the hydrogen used from the transit hysteresis corresponding to said 
detected current run state and current traffic information. 

[Claim 3] Said gas-leakage detection means is the vehicle use fUel cell system according to claim 1 or 2 
characterized by to detect the leakage of hydrogen gas from the residue of the hydrogen gas which was 
equipped with a means presume the hydrogen capacity which carries out natural reduction according to 
the time amount of the time [ time / of the last halt ] of this starting, at the time of starting of a car, and 
said navigation system memorized at the time of the last halt, and the residue of the actual hydrogen gas 
detected immediately after said residue detection means started. 

[Claim 4] Said gas leakage detection means is the vehicle use fuel cell system of any one publication of 
claim 1 characterized by ** equipped with the alarm means which emits an alarm when the leakage of 
hydrogen gas was detected thru/or claim 3. 

[Claim 5] It is the vehicle use fuel cell system of any one publication of claim 1 which said control 
means is equipped with a valve between a hydrogen are recording means and a fuel cell, and is 
characterized by said gas leakage detection means carrying out clausilium of said valve when the 
leakage of hydrogen gas is detected thru/or claim 3. 

[Claim 6] Said gas leakage detection means is the vehicle use fuel cell system of any one publication of 
claim 1 characterized by detecting the leakage of hydrogen gas again when the leakage of hydrogen gas 
is detected thru/or claim 3. 

[Claim 7] The vehicle use fuel cell system according to claim 4 by which said alarm means is 
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characterized by being the display means of a navigation system. 
[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to detection of hydrogen leakage of a fuel cell 

system about amelioration of a vehicle use fuel cell system. 

[0002] 

[Description of the Prior Art] In order that required power may no longer be obtained by the leakage of 
hydrogen gas or the distance which can be flown may decrease by this leakage in the conventional 
vehicle use fuel cell system, As what detects the leakage of hydrogen gas is known, for example, it is 
indicated by JP,5-205762,A As planar pressure is applied to the laminating side of the eel of a stack and 
it is indicated by the approach of evaluating a gas leakage property, and JP,9-27336,A What evaluates 
gas leakage to a fuel electrode [ of the eel of a fuel cell stack ] and oxidizer pole side from the size of the 
value of a generated voltage [ as opposed to a sink and its capacity for gas ] is proposed. 
[0003] 

[Problem(s) to be Solved by the Invention] however, the conventional example (JP,5-205762,A) of the 
above-mentioned former — setting — the laminating side of the eel of a stack — planar pressure — in 
addition, since gas leakage is undetectable under the situation of actually operating the fuel cell system 
in order to evaluate a gas leakage property, there is a problem said that it is difficult to apply to the car 
under transit. 

[0004] Moreover, it sets for the conventional example (JP,9-27336,A) of the above-mentioned latter. 
Although a generated voltage can detect hydrogen gas leakage also in operation in the service condition 
in a fixed steady state since gas leakage is evaluated to a fuel electrode [ of the eel of a fuel cell stack ], 
and oxidizer pole side from the size of the value of a generated voltage [ as opposed to a sink and its 
capacity for gas ] In a transitional service condition by which output voltage is changed, or fluctuation of 
output voltage would not be based on fluctuation of a service condition, there was a problem that it 
could not judge correctly whether it is output fluctuation by hydrogen gas leakage. 
[0005] Then, this invention is made in view of the above-mentioned trouble, and aims at performing 
hydrogen gas leakage detection during operation by the service condition including transient operation 
which output fluctuation produces. 
[0006] 

[Means for Solving the Problem] In the vehicle use fuel cell system equipped with a hydrogen are 
recording means by which the 1st invention accumulates hydrogen gas, a run state detection means to 
detect the run state of a car, and the control means that supplies hydrogen gas to a fuel cell based on the 
run state of a car While detecting a pressure detection means to detect the pressure of said hydrogen are 
recording means, a residue detection means to detect the amount used or the residue of hydrogen gas of 
said hydrogen are recording means based on this pressure, and the location and traffic information of a 
car The navigation system which memorizes the transit hysteresis of a past fixed period and memorizes 
the amount used or the residue of said hydrogen gas corresponding to this transit hysteresis, An amount 
presumption means of hydrogen to presume the amount used or the residue of hydrogen gas in a current 
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run state and a current traffic information from the amount used or the residue of hydrogen gas 
corresponding to the transit hysteresis of said past, Based on the amount of the current hydrogen gas 
used or residue which said residue detection means detected, and said presumed amount used or residue 
of hydrogen gas, it has a gas leakage detection means to detect the leakage of hydrogen gas. 
[0007] The 2nd invention is set to said 1st invention. Moreover, said amount presumption means of 
hydrogen While presuming the amount of the hydrogen used from the transit hysteresis corresponding to 
said detected current run state and current traffic information, said gas leakage detection means When 
the estimate of this amount of the hydrogen gas used and a difference with the current amount of the 
hydrogen gas used which said residue detection means detected exceed the allowed value set up 
beforehand, the leakage of hydrogen gas is detected. 

[0008] The 3rd invention is set to said 1st or 2nd invention. Moreover, said gas leakage detection means 
The residue of the hydrogen gas which was equipped with a means to presume the hydrogen capacity 
which carries out natural reduction according to the time amount of the time [ time / of the last halt ] of 
this starting, at the time of starting of a car, and said navigation system memorized at the time of the last 
halt, The leakage of hydrogen gas is detected from the residue of the actual hydrogen gas detected 
immediately after said residue detection means started. 

[0009] Moreover, it has an alarm means by which the 4th invention emits an alarm when said gas 
leakage detection means detects the leakage of hydrogen gas in any one of said the 1st thru/or 3rd 
invention. [ the ] 

[0010] Moreover, in any one of said the 1st or 3rd invention, said control means is equipped with a 
valve by the 5th invention between a hydrogen are recording means and a fuel cell, and said gas leakage 
detection means carries out clausilium of said valve, when the leakage of hydrogen gas is detected, 
[the] 

[001 1] Moreover, in any one of said the 1st thru/or 3rd invention, the 6th invention detects the leakage 
of hydrogen gas again, when said gas leakage detection means detects the leakage of hydrogen gas. 
[the] 

[0012] Moreover, in said 4th invention, said alarm means of the 7th invention is a display means of a 

navigation system. 

[0013] 

[Effect of the Invention] Therefore, the 1 st invention memorized the transit hysteresis (a run state and 
traffic information) of a past fixed period, and has memorized the amount used or the residue of 
hydrogen gas corresponding to transit hysteresis further while a navigation system detects the location 
and traffic information of a car. Based on the amount used or the residue of hydrogen gas corresponding 
to the transit hysteresis of these past, the amount used or the residue of hydrogen gas in a current run 
state and a current traffic information is presumed. And this presumed amount used or residue of 
hydrogen gas, By measuring the current amount used or the current residue of hydrogen gas actually 
detected By using the amount of the hydrogen gas used of the transit historical data of the past which 
became detectable [ the leakage of hydrogen gas ] and was especially memorized by the navigation 
system (or residue), even if a car is running Without using a special detection means like said 
conventional example, also in operation including transient operation which output fluctuation produces, 
even if it is the minute leakage from the crack by fatigue of piping etc., it becomes possible to detect 
correctly. 

[0014] Moreover, when the difference of the estimate of the amount of the hydrogen gas used and the 
actually detected present amount of the hydrogen gas used exceeds the allowed value set up beforehand, 
in order for the 2nd invention to detect hydrogen gas leakage, it can consider the error of a detection 
means, can prevent an incorrect judging, and can raise the dependability of hydrogen gas leakage 
detection. 

[0015] The 3rd invention moreover, detection of hydrogen gas leakage The residue of the last hydrogen 
gas which the navigation system memorized in the time of starting of a car at the time of the last halt, 
The hydrogen capacity which carries out natural reduction according to the time amount of the time 
[ time / of the last halt ] of this starting can be presumed, and measuring the last hydrogen gas residue, a 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 8/25/2006 



JP,2002-151126,A [DETAILED DESCRIPTION] 



Page 3 of 9 



natural decrement, and the residue of the actual hydrogen gas detected after starting can detect the 
leakage of the hydrogen gas in a stop period with high degree of accuracy. 

[0016] Moreover, when the 4th invention detects the leakage of hydrogen gas, an operator can know 

exactly the leakage of the hydrogen gas from a fuel cell system by emitting an alarm. 

[0017] Moreover, the 5th invention can stop a fuel cell system by closing the valve prepared between the 

hydrogen are recording means and the fuel cell, when the leakage of hydrogen gas is detected. 

[0018] Moreover, when the leakage of hydrogen gas is detected, the 6th invention prevents the incorrect 

judging by the detection error or the operation error by detecting the leakage of hydrogen gas again, and 

it becomes possible to raise the dependability of hydrogen gas leakage detection of it. 

[0019] Moreover, since an alarm is displayed on the display means of a navigation system when the 

leakage of hydrogen gas is detected, the 7th invention can tell generating of hydrogen gas leakage 

promptly, without giving agitation to the operator under transit. 

[0020] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is explained based on an 
accompanying drawing. 

[0021] Drawing 1 is a fuel cell structure-of-a-system Fig. for cars which detects the leakage of hydrogen 
gas (following, hydrogen gas) using a navigation system 4. 

[0022] First, a fuel cell system supplies hydrogen gas to a humidifier 2 through a control valve 6 from a 
hydrogen tank 1 (hydrogen are recording means), further, from a humidifier 2, hydrogen gas is supplied 
to the fuel cell stack 3 through a control valve 7, and drives the motor which is not illustrated with the 
power which the fuel cell stack 3 generated, and runs a car. 

[0023] Supply of the hydrogen gas to the fuel cell stack 3 is controlling control valves 6 and 7 according 
to the service condition which the control unit's 5 detected, and adjusts the amount of supply of the 
hydrogen gas to the fuel cell stack 3. 

[0024] For this reason, as a run state of a car, it detects traffic informations (for example, road grade 
etc.) from a navigation system 4, and a control unit 5 determines the amount of supply of the optimal 
hydrogen gas as the run state of this car, and a traffic information based on the service condition of the 
fiiel cell stack 3, controls control valves 6 and 7, and adjusts the flow rate of hydrogen gas while it 
detects the vehicle speed VSP from a speed sensor 8. 

[0025] For this reason, the pressure sensor 1 1 with which 1 detects the pressure PI of hydrogen gas, and 
the hydrogen concentration sensor 12 are arranged by the hydrogen tank, and these detecting signals are 
sent to it to a control unit 5. Moreover, the flow Q 1 of the hydrogen gas which the hydrogen 
concentration sensor 13 is arranged by the humidifier 2, and a flow rate sensor 14 is arranged in the 
upstream or the inlet port of the fuel cell stack 3, respectively, and is supplied is detected, and it sends 
out to a control unit 5. Furthermore, the hydrogen concentration sensors 12 and 15 which detect the 
concentration of hydrogen are arranged in a hydrogen tank 1 and the fuel cell stack 3, and these 
detection values are inputted into them to a control unit 5. 

[0026] A control unit 5 detects the leakage of hydrogen gas based on the data of the run state from the 
navigation system 4 described below, and the past about hydrogen gas while judging the service 
condition of a fuel cell system based on the detection value of these sensors. 

[0027] In order for a navigation system 4 to make a subject the navigation processing section 40 which 
consisted of a CPU, RAM, a ROM, etc. and to, detect the positional information of the transit location of 
a car, a travelling direction, etc. on the other hand, The sensor section 41 which consisted of a GPS 
receiver, a bearing sensor, an earth magnetism sensor, etc., It has the data storage section 42 which 
stored map data, geographical feature data, etc. the navigation processing section 40 The condition 
(traffic information) or environment of the current position or a road is calculated from the positional 
information which the sensor section 41 detected, the map of the data storage section 42, and 
geographical feature data, and a course and a run state are outputted to a display 43 (display means). In 
addition, a control unit 44 is used for a setup of the destination etc. 

[0028] Furthermore, in addition to the above-mentioned map data and geographical feature data, the past 
run state, the transit historical data which memorized the amount of the service condition used and the 
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hydrogen gas according to a run state over a fixed period (period determined according to the capacity 
of memory), and the amount data of hydrogen which stored the residue of the hydrogen gas at the time 
of the last stop are stored in the data storage section 42 possible [ R/W ]. For this reason, in order to 
memorize the data storage section 42 possible [ R/W of these transit historical data and the amount data 
of hydrogen ], it is equipped with nonvolatile memory etc. 

[0029] The control unit 5 which controls a fuel cell system is a time (at the time of transit termination) 
of turning OFF the ignition key which is not illustrated, and the residue of the hydrogen gas in a 
hydrogen tank 1 is calculated from the pressure PI grade from a pressure sensor 1 1 , and it stores it in the 
amount data of hydrogen of the data storage section 42 of a navigation system 4. 

[0030] The time of day at the time of transit termination is also memorized with the residue of hydrogen 
gas at this time. Moreover, at the time of next transit initiation When the hydrogen gas in a hydrogen 
tank 1 is decreasing in number exceeding the natural decrement from the residue (the amount data of 
hydrogen) of the hydrogen gas at the time of the last transit termination, the residue of current hydrogen 
gas, the time of day at the time of transit termination, and current time of day, it judges during parking 
that the leakage of hydrogen gas arose to a fuel cell system. 

[0031] furthermore, the traffic information and run state (or transit pattern) which the navigation system 
4 detected during transit of a car — responding — the service condition of the fuel cell stack 3 at that time 
— if it puts in another way, the amount of the hydrogen gas used (or the amount of generations of 
electrical energy of the fuel cell stack 3) will be made to memorize as transit historical data to the data 
storage section 42 

[0032] And during transit of a car, search a current run state and the run state of the in agreement and 
similar past, and the amount of the hydrogen gas used at that time is read from the transit historical data 
accumulated into the data storage section 42. The current amount of the hydrogen gas used is presumed, 
and it detects that the leakage of hydrogen gas occurred to the fuel cell system during transit exceeding 
the allowed value rather than the amount of the hydrogen gas used the current amount of the presumed 
hydrogen gas used was remembered to be by the past transit historical data, or a reference value when 
many. 

[0033] In addition, when there are no data of the past corresponding to a current run state in the transit 
historical data of the data storage section 42, the amount of the criteria hydrogen gas used in the run 
state set up beforehand (reference value) and the amount of the presumed hydrogen gas used in a current 
run state are measured, and the current amount of the presumed hydrogen gas used detects that the 
leakage of hydrogen gas occurred to the fuel cell system during transit exceeding an allowed value, in 
many. 

[0034] Next, the leakage detection control of hydrogen gas performed by the control unit 5 is explained 
in full detail below, referring to the flow chart of drawing 4 from drawing 2 . 
[0035] Drawing 2 shows the main routine of the hydrogen gas leakage detection control performed 
during a stop (vehicle speed VSP=0 km/h), and drawing 3 is the main routine of the hydrogen gas 
leakage detection control performed during transit (vehicle speed VSP>0 km/h), and is performed for 
every predetermined period, respectively. Moreover, drawing 4 shows the subroutine which judges the 
leakage of hydrogen gas. 

[0036] First, the hydrogen gas leakage detection control performed during a stop is step PI, and reads 
the residue Hss of the hydrogen gas at the time of a stop just before being stored in the data storage 
section 42 of a navigation system 4 (at the time of the last transit termination). 

[0037] Next, at step P2, stoppage time is computed from the time of day at the time of a stop just before 
reading from the data storage section 42, and current time of day, and the presumed operation of the 
ullage of the hydrogen gas which will decrease in number automatically during the stop period on the 
basis of the time of day read at step P2 is carried out as a natural decrement HndO in step P3. 
[0038] In addition, what is necessary is just to calculate the natural decrement HndO of the ullage of this 
hydrogen gas from a function or a map according to the above-mentioned stoppage time etc. 
[0039] In step P4, after reading the detection value PI of a pressure sensor 11, the residue H10 of the 
hydrogen gas in the current hydrogen tank 1 is presumed from H10= tank capacity LxPl [atm] at step 
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P5. In addition, by the above-mentioned formula, if the hydrogen gas residue H10 is amended using the 
concentration which the concentration sensor 12 formed in the hydrogen tank 1 detected, the present 
hydrogen gas residue H10 can be presumed more correctly. 

[0040] And at step P6, the difference deltaHO of a residue in case there is no gas leakage, and an actual 
residue (current hydrogen gas residue H10) is calculated by the degree type from the current hydrogen 
gas residue H10 presumed to be the natural decrement Hnd presumed at the hydrogen gas residue Hss 
and step P3 at the time of the last transit termination read at the above-mentioned step PI at step P5. 
[0041] The current hydrogen gas residue H10 is treated as an actual residue with the residue which is 
deltaH0=(Hss+Hnd)-H10 in case gas leakage does not have Hss+Hnd. 

[0042] Decision of generating here of hydrogen gas leakage from the amount (residue in case there is no 
gas leakage) which applied the hydrogen capacity (Hss) immediately after a halt just before this 
operation, and the hydrogen capacity HndO of the natural decrement in a halt period the difference 
which deducted the hydrogen capacity (H10) left behind to current and a fuel cell system — **H0 is 
calculated and this difference deltaHO judges by whether it is one or less predetermined allowed value 
Hsa. In addition, an allowed value Hsal considers the detection error of a pressure sensor 1 1 , is giving 
predetermined width of face, and can prevent an incorrect judging. 

[0043] When hydrogen gas leakage has occurred during a halt period, since the hydrogen capacity left 
behind to current and a fuel cell system (hydrogen tank 1) decreases to the case where there is no 
hydrogen gas leakage, the value of **H0 becomes larger than a natural decrement, and it can judge 
existence of hydrogen gas leakage. 

[0044] When deltaHO exceeds an allowed value Hsal, it progresses to step PI 1, and goes into the 
hydrogen gas leakage detection routine which judges again whether hydrogen gas leakage occurs, and 
existence of hydrogen gas leakage is checked. 

[0045] If the value of deltaHO is one or less allowed value Hsa, the hydrogen capacity (hydrogen 
capacity H10 of a hydrogen tank 1) in a current fuel cell system will be read at step P7, and if it is 
shutdown, the hydrogen capacity of the fuel cell system at the time (hydrogen tank 1) will be made to 
read the signal (for example, signal from an ignition switch) of whether to suspend operation at step P8, 
and to memorize to the data storage section 42 of a control unit 5 at step P9. In addition, what is 
necessary is just to calculate the hydrogen gas residue H10 like the above-mentioned steps P4 and P5 at 
stepP7. 

[0046] Next, the hydrogen gas leakage detection under transit is explained, referring to the flow chart of 
drawing 3 . 

[0047] In transit (vehicle speed VSP> Okm/h), the present traffic information (for example, road grade) 
and the run state detected from the speed sensor 8, the amount detection means of accelerator **** 
lumps which is not illustrated are first read from a navigation system 4 at step Psl . 
[0048] At step Ps2, the service condition of the fuel cell stack 3 is presumed by Ps2 from the read traffic 
information and a run state. In addition, the service conditions in this case are for example, stationary 
transit, transient transit (at the time of change of the road grade which output fluctuation during 
acceleration produces), etc. 

[0049] The current run state read at the above-mentioned step Ps2 and an in agreement and similar run 
state are searched with step Ps3 from the transit historical data memorized by the data storage section 42 
of a navigation system 4, and the service condition at that time and the relation of the amount of the 
hydrogen gas used are read. In addition, when there are no transit historical data in agreement, the 
reference value set up beforehand is read. 

[0050] Here, if a reference value is stationary transit, it is 20 km/h, 40 km/h, 60 km/h, 80 km/h, 100 
km/h, etc., and in acceleration of transient transit, it is 0 ->20 km/h, 20 ->40 km/h, and datah, such as 
40->60km /, and the amount of the hydrogen gas used which serves as criteria, respectively is set to 
these reference values from the map for which it asked by experiment etc. 

[0051] Next, at step Ps4, presumed use hydrogen capacity Hdu in a current traffic information and a 
current run state is calculated from the relation between the read service condition and the corresponding 
amount of the hydrogen gas used, the current traffic information read at the above-mentioned step Ps2, 
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and a run state. In addition, this operation calculates resemblance or a traffic information in agreement 
and a run state or a reference value, and the amount of the hydrogen gas used or reference value of 
relation, such as a current run state, to transit historical data by interpolation interpolation, carrying out 
extrapolation interpolation, etc. 

[0052] Next, in step Ps5, after reading the detection value PI of a pressure sensor 11, the actual amount 
Hru of the hydrogen gas used (current) is presumed at step Ps6. 

[0053] It can ask by calculating change of the residue of the hydrogen gas in a hydrogen tank 1 for every 
predetermined period, and presumption of the actual amount Hru of the hydrogen gas used is Hru= tank 
capacity Lx (Pln-1-Pl). 

It presumes from ****. In addition, in the above-mentioned formula, Pln-1 is the pressure detected with 
the last period, and a pressure PI shows a current pressure. 

[0054] Furthermore, by the above-mentioned formula, if the concentration sensor 12 formed in the 
hydrogen tank 1 amends the amount of the hydrogen gas used using the concentration which carried out 
the detection value, the actual amount Hru of the hydrogen gas used can be presumed more correctly. 
[0055] Or the actual amount Hru of the hydrogen gas used may be calculated from the detection value of 
a flow rate sensor 14 prepared in the upstream of the fuel cell stack 3 etc., and with the detection value 
(hydrogen gas concentration) of the concentration sensor 15 prepared in the upstream of the 
concentration sensor 13 arranged in the humidifier 13 at this time, or the fuel cell stack 3, if the amount 
of the hydrogen gas used is amended, it will become possible to presume the amount Hru of the 
hydrogen gas used with high degree of accuracy further. 

[0056] next, the difference of the actual amount Hru of the hydrogen gas used calculated from the 
detection value of pressure-sensor 1 1 grade at step Ps7, and the amount Hdu of the hydrogen gas used 
presumed from the past transit historical data — **Hr0 is calculated like deltaHrO=Hru-Hdu 
[0057] step Ps8 -- this difference — deltaHrO judges whether it is below the predetermined allowed value 
Hsau, and judges existence [ hydrogen gas ] of leakage. 

[0058] the amount Hru of the hydrogen gas used calculated from the output of the actual pressure sensor 
1 1, a flow rate sensor 14, and the concentration sensors 12, 13, and 15 when hydrogen gas leakage had 
occurred during transit — large — becoming -- this ~ following — the above — difference -- the value of 
**Hr0 also becomes large, and since the allowed value Hsau set up beforehand is exceeded, existence of 
hydrogen gas leakage can be judged. 

[0059] That is, when **Hr0 exceeds the predetermined allowed value HrO, it progresses to hydrogen gas 
leakage detection of step Psl 1, and it judges again whether hydrogen gas leakage occurs or there is 
nothing. 

[0060] if the value of **Hr0 is below the allowed value Hsau at step Ps8 on the other hand ~ step Ps9 - 
the hydrogen capacity of the present fuel cell system — if it puts in another way, the hydrogen gas 
residue H10 of a hydrogen tank 1 will be calculated like steps P44 and P5 of above-mentioned drawing 
2 , and this hydrogen gas residue H10, present traffic information, present run state, etc. will be made to 
memorize as transit historical data to the data storage section 42 of a navigation system 4 at step PslO 
[0061] Drawing 4 and drawing 5 show the subroutine of the hydrogen gas leakage detection performed 
at the above-mentioned drawing 2 step P10 or step Psl 1 of drawing 3 . 

[0062] When difference delta HO and delta HrO exceeds an allowed value in either the halt period of 
drawing 2 or the transit period of drawing 3 , gas leakage detection is again performed in the subroutine 
of this drawing 4 and drawing 5 . 

[0063] First, if it judges that it is under the transit for which the vehicle speed VSP exceeds 0 km/h and 
is under transit at a step Pa 1, it will progress to henceforth [ the step Pa 2 of drawing 4 ], and if it is 
under stop, it will progress to the step Pa 10 of drawing 5 . 

[0064] At steps Pa2 and Pa3 judged to be under transit, presumed use hydrogen capacity Hdu in the 
present service condition is calculated from step Psl of above-mentioned drawing 3 to Ps4, the service 
condition read similarly, relation with the corresponding amount of the hydrogen gas used, and the 
present service condition. 

[0065] next, the difference of the amount Hdu of the hydrogen gas used which presumed the actual 
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amount Hru of the hydrogen gas used (present) at a step Pa 5, and was presumed to be the actual amount 
Hru of the hydrogen gas used calculated from the detection value of pressure-sensor 1 1 grade from the 
past transit historical data by the step Pa 6 at steps Pa4-Pa6 like steps Ps5-Ps7 of above-mentioned 
drawing 3 after reading the detection value PI of a pressure sensor 11 — **HrO is calculated. 
[0066] and — a step Pa 8 — this difference — deltaHrO judges whether it is below the predetermined 
allowed value Hsau, and judges existence [ hydrogen gas ] of leakage. 

[0067] difference — when **HrO exceeds the predetermined allowed value HrO, while checking that the 
gas leakage of hydrogen gas occurs, progressing to a step Pa 8, closing the control valves 6 and 7 shown 
in drawing 1 and stopping a fuel cell system, the alarm with which the leakage of hydrogen gas was 
detected is expressed to the display 43 of a navigation system 4 as a step Pa 9. By displaying an alarm 
on the display 43 of a navigation system, generating of hydrogen gas leakage can be told promptly, 
without giving agitation to the operator under transit. In addition, not only a display but voice, vibration, 
etc. may perform an alarm. 

[0068] On the other hand, when judged with under a stop at the above-mentioned step Pa 1, it progresses 
to the step Pa 10 of drawing 5 , and the presumed operation of the ullage of the hydrogen gas which will 
decrease in number automatically during the stop period is carried out as a natural decrement HndO like 
steps P1-P3 of above-mentioned drawing 2 . 

[0069] And at a step 1 1 and Pa 12, like the above-mentioned steps P4 and P5, the detection value PI of a 
pressure sensor 1 1 is read, and the residue H10 of the hydrogen gas in the current hydrogen tank 1 is 
calculated. 

[0070] At a step Pa 13, like the above-mentioned step P6, next, the hydrogen gas residue Hss at the time 
of the last transit termination and the presumed natural decrement Hnd, From the current hydrogen gas 
residue H10, calculate the difference deltaHO of a residue in case there is no gas leakage, and an actual 
residue, and if this difference deltaHO is one or less predetermined allowed value Hsa While judging 
with there being no gas leakage and ending a subroutine, when difference deltaHO exceeds an allowed 
value Hsal It judges with there being leakage of hydrogen gas, and progresses to a step Pa 14, and while 
closing the control valves 6 and 7 shown in drawing 1 and stopping a fuel cell system, the alarm with 
which the leakage of hydrogen gas was detected is expressed to the display 43 of a navigation system 4 
as a step Pa 15. 

[0071] The leakage of the hydrogen gas in a stop period and the leakage of the hydrogen gas under 
transit including transient operation which output fluctuation produces are exactly detectable with the 
above control. 

[0072] namely, during a stop (at the time of starting), like the flow chart of above-mentioned drawing 2 
The hydrogen gas residue Hss memorized at the time of the last stop, and the current hydrogen gas 
residue H10 While it compares based on the natural decrement HndO of the hydrogen gas for which it 
asked based on the time amount in a stop period and the current hydrogen gas residue H10 is decreasing 
exceeding the natural decrement HndO While closing control valves 6 and 7 and stopping a fuel cell 
system, an alarm is outputted to a display 43 etc. 

[0073] On the other hand, in transit, since the output of the fuel cell stack 3 will not always be in a 
steady state, while detecting the present run state from a speed sensor 8 etc., traffic informations, such as 
a road grade, are read from a navigation system 4, and the actual amount Hru of the hydrogen gas used 
is further calculated like the flow chart of drawing 3 , from the detection value of a pressure sensor 1 1 or 
flow rate sensor 14 grade. 

[0074] And out of the transit historical data memorized by the navigation system 4, a current run state, a 
traffic information, resemblance, or a match is searched, and the amount Hdu of presumption used of 
current hydrogen gas is calculated from the service condition of the fuel cell stack 3 at a run state similar 
and in agreement and a traffic information to that time. 

[0075] When these transit historical data that are similar at the time [ historical data ] and in agreement 
do not exist, hydrogen gas leakage can be correctly detected from the time of a new car by calculating 
the amount Hdu of the presumed hydrogen gas used from the reference value beforehand set up as 
described above. 
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me allowed value Hsau predetermined m the actual amoun {^SSSSS when large, closing 
SS i^rW^^SdSSi *e amount cme hydrogen gas used of me trans,, 

SRf- S-de which change, every «^ s ^^S demand— [ of fhe 
ffffl ^StSS^l, and .he S. un, of the 
^ gas used ^^Srr^L n a°^™a^ from a navigation system 

predetermined period makes the amount of the ^f ""™^??^ the amount of 

information) set up beforehand. . . nlrn1ated from one side, and the pressure PI 

[0083] The actual amount Hru of the hydrogen gas used is < ^SS?!?A^SSS hydrogen gas used 

£»et,ffi^^ 

piping etc. especially can be detected exactly. c earc hed from the traffic information of a 

[0084] As mentioned above, the past transit ^^^^^dhXgm gas used is calculated, 



etc. in each **. 
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* NOTICES * 
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precisely. 
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3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The outline block diagram of the vehicle use fuel cell system in which 1 operation gestalt of 
this invention is shown. 

[Drawing 2] The flow chart which shows an example of the control performed by the control unit, and 
shows an example of the leakage detection during a halt period. 

[Drawing 3] The flow chart of the leakage detection similarly performed during transit. 

[Drawing 4] Similarly, it is the flow chart of the subroutine which performs re-detection of gas leakage, 

and is the first portion. 

[Drawing 5] Similarly, it is the flow chart of the subroutine which performs re-detection of gas leakage, 
and is the section the second half. 
[Description of Notations] 

I Hydrogen Tank 

3 Fuel Cell Stack 

4 Navigation System 

5 Control Unit 

I I Pressure Sensor 

42 Data Storage Section 

43 Display 
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